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(54) IMAGE PROCESSOR AND IMAGE PROCESSING METHOD 

(57)Abstract: 

PURPOSE: To specify adding position of information by marks so as 
to easily extract it. 

CONSTITUTION: A color signal of full color from a CCD line sensor 
2101 is processed at an image processing circuit 2102 and binarized 
by a dummy intermediate tone processing at a binarizing circuit 2103. 
A density determining circuit 2106 determines density of an image 
signal and controls operation of a modulating circuit 2105 which adds 
adding information. The modulating circuit 2105 refers to contents of a 
ROM 2104. Based on its information, a dot position of the binarized 
image signal is changed and the adding information is added to the 
image. An FIFO 21 1 1 compensates delay of the image occurred at the 
density determining circuit 2106. 
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[#HFfil#<DfSB] 

tmmm^st\zti vmmzititz Ky YmmtttMBAO^ 

»fc.fc9*j*£ftfc Ky bx-* lct£oTjf£j&£ft5 K 
[f»*S2] WfcoKy bx-^Sr^i-5^XS 

Ky HHWSrlW*i-5ft!l»xei:Sr*L s 
fWBIHflxeKiJ: D(W»£ftfc Ky hmiRM:tte£JftX 
gfcJ:<!)£/*£ftfcKy hr-i?i:foTM$n5 K 
y hWfcfc£Sftfc^j3r£©flMR«r**-*-5r. ifcfc* 

HfrfE£j*^afciJ:«?£j££ftfc;0 7- Ky h^-y-(-t£ 
o-C^fiSc^tv^l^afe^Ky MWBISr*ai-5*m#a: 

IU«fe© Ky MBIHSrffl»-*-5«!lW*Si:Sr*U, 
«ne«l«P#afcJ; 0«»Sftfc K y blHHfttilWB±jfc* 
SK<f9£fiSc£ftfcKy hf-^«otM^5 K 

4 ] &&m<D* y-h'yb <f—9 % K y hlff 
*Jc^-f-5^XSi:, 

SME^XSfc J: 9 3 ftfc* 5 ~Ky bx-y-fctfc 

m%&MWT.U\z£<9ffl'&£1ntz Ky MBH»4Wie4rilX 
SKJ:0£J5fciSft;/t Ky h7*-y-fct96oTJiafc£fta K 

[M&S5] mik? t '-fit:±&1rz&j&^9tb. 

So 



2 

5#*PXSir. 

«HEWSXe©JpJSfcao T«fE(tJPXS©ftJD*«!l*l 

WE^^SfciO^fiKSftfcffllfe^— ^SrftLflL, B 
io at, SWE#JO*aKJ:S#iDlWr©Iii«»*S:IHt±« 

So 

miB^xs^iu^^nfcHifex-^sr^aab, m 

fcfc«j*?-3?5£«*&atfr*-a«!«XSi: ^fL, 
MIB^SXStt, Hlfe±fcMS©««Sr^JPi-5#»X 
8t, WIB#JPXStc«tS#JPS9©li««SSrlllf±i» 
IWBf+*PXS^J:6W-*P*©Btfl»ft4r« 
20 #Pi-4#J#pxSiS:^trc:4:Sr«M»ii-5H««.aLfr 

[$gK©i¥i&l#iaSH] 
[0 0 0 1] 

[0 0 0 21 

so tLt, 7/^7—^1) ^^-^7^7— H^H, 7 
;^7-7r?->? yS**J*#5lflHb$ftTV'>S. w 

SAt-iDtlfii^ftTV^o 
[0 0 0 3] 

orffi3ftS56«lc*sv^-c*affc»t)ftT33"J, 

[0 0 0 4] oft), «*©S?in?H\ 
Joi-SBSL *fta«Sfifc4^J:5lc»ftSrP«Ei-Sri: 
so *st?#/j:v^«>, tttaW^asBtt+fcy-fXiL-caft 
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[0 0 0 5] 

KiJ:9*)«*^fc Ky'h^— ^fcf6o"C»)***t* Ky 
HBB*:*ai-S*a*ai:^ Ky MWSI«rlM»i-51W 

mMlittE!£jft#Slc.t 9 3y&£nfc Ky bf^fcfS 
ot«**ii5 Ky KW&K-&**vfc^Bf5£tf>fiH8£^ 

[0006] */c. ^wfcffisirift&at&jfeH:, mm 

£ *)£.f$.istitz Ky Fr-^l:^oT«^W Ky h 
WBSr*Wi-5*mxai:, Ky MBRIS:W»i-51W» 
IS t & W U miB«l»xafc i 0 Mff * ixfc K y h ffl 
BSttWIE^xm^«t t)^$tbfc Ky h5*-*K«o 
T»rit**L5 Ky hWfcte£*ftfc^Br£0>tira«r*» 

[0 0 0 7] 

(1, *»©Ky h^-y-fc^ffcU Ky by* 

-^KftoTMStiS Ky MfflHSrtfefflU Ky hffi 
Kt«:*(»U {&JP£;txfc Ky hfBWtt^jftSnfc Ky h 
f-?l:act»)«Sii5 Ky hW«m***w*v^J5f* 
©It*****"**:*, Ky HBife^9f!£«>««Srf**0 

[00 0 8] 

[0009] m i f±j& i <onjg0ijw y -^¥igs 

^Mfc^T, lOlttCCD^-fytyt, 10 2fiA 
/Da^- y\ 1 0 3 tefi— V^MXIhIK, 1 
0 4 tt»«^lHl8§, 1 0 5te^*3r>y* • UCRlHl 
gg, l0 6liy {ii^) *X[a]gg, 1 0 7ii2tt-(l2[El 

1 0 8H>f I'y'^y KWBEI1& (EtT rfgtblel^j 
iV^5) > 1 0 9- 1-1 0 9-4(i^^^Srti:tii-t-5 
-Oy^y K, 1 1 Ott^n-wagSrSRIfc-f-S** 

¥U£IeJ8§, i i i tett*n^*-v£fifciH]8S, l l 2 ft* 

8t^»«t5CPU, 113liCPU112» 



4 

^t^fcfeoyn^A^ttLfcROM, 114li# 
ST" a y* 7 A C7> 17 - y x. ]) T $.Tf&n'< 7 * — * <Of5tt 
=^V TSrW-TSRAM, 1 1 5l4ANDy- 116 
(40Ry-h?r^f^LTV^5 0 
[0 0 10] eLh©*j*fc*S^T\ flMlKftfftfi:K93?- 
5o 04(i^l£DHife0tJtcJ;5t!)f^?:ift^'f-2>7P-^ 
•y-HT*fo5c WT^IftWTtt, i»OI(WiS:CPU 1 

JffttSrflM+LT#&iiSS*t*r±CCD9'f v 
io -fe^-9-l 0 1 T** • St • # (R • G • B) \£&ftM£tl 

im o i tuiLffit i*7 4 ^-tis-y-<DM&-r?>jj fa tw.^ 

>v^— y- 1 0 2{^*5V^TT^n ; /l:^f 3 7 ? i?^/Ufi:(^^ 
(^fy/S2) , v-^-xW >^MX[eIK 1 0 
3lctccD7-i'ytyiM o l ojfe^[p){c:*5»tS7fe 

iA7-HA7iSfI$M (Xyy7°S3) . 

[ooii] eg^^^lDK i o 4 dTftco&ii 

y?S4) , v^^y^ - UCRIhISS 10 5 tCTfEiPrt" 
5'( , y^Ofefib5v'7y (C) • -r-g V* (M) • 4 
id- (Y) -7*7 7 9 (K) ©H{fcflH§-»C*Jfe£ax, 

Tfe6Me#frfeix-5 (^fy7'S5) . gg 
V^T, y«ElHlK 1 0 6 Ctt«7J#tt©*litt^iE 
L/cJbT-2tt{fcle]&l 0 7iCtJ^T^^r B 1^S(c: < t 
0 2{jt7 f -y-i^&£*-l6 (^T5-7"S6) o 2KE{bia 

ggi o 7f4^ro^sifc«c)*{cx^< 2mtmm*no 

(xfy7S7)„ 2ffifc£frfcBfeft#tidEUIslBl 
so 0 8 Id <£ isy-^y Kl 0 9 - 1 ~ 1 0 9 - 4 SriEltl 
U C, M, Y, KV^tl^tUDJ &f£M1&±.lZ.'$t 

K 1 0 9 - 1 ~ 1 0 9 - 4 tt, HSi^^^— {d i 5^ 
5?*y ^*'S;wt.w5rfflv^5o 

[0 0 1 2] -fiP- (Y) ©Hffefi-f-fco^Ttt:, 2 
tt^-f-SBftro^flSx-^Srai^J^lHlKl 1 0— A73 

40 Hfc*6tf. ^rro^J^ft-i-tcioTYft-f-^^BHWw 

ffilftf— KlblsIKl 0 8»-<^y — y Kl 
09-l~1 0 9-46 r )IllCiot, MffeJ&fci&SfTfc 
fc>tv5, (y.7 L S /7°S 1 0) 0 
[0 0 13] *fc^^5ffl^;AoTv■«^v^^:JpJ^Si^fc 

, Y{S-^lwilB@W©ii6SiJit# 

asfMmSivf, eiblBlKi o 8T*-r vy — y Kl o 9- 

i~io9-4 ffimnztix. mmm&fitefrtiz 

(y.xyy*sio) 0 mv<*— v^igggi 

so i ii4, S«@^ro^gijif# (tf^^^^t^ 
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5 

^tilSSl l lf4, r©«WJW««r«F-»fl;U ^nsrin 

[0014] El 2 14fg 1 <Z)£tt0!l£ <fc S»S«^IhIK 1 

01-1, 201-2 {45fcAil>5tetiJ L (first in first 
out)p«^y (ti.T TFIFOJ . 2 0 2 - 1~ 

2 0 2-6llD7y7/7n7' 1 2 0 3 l4¥*&IelS§, 2 
04-1, 2 0 4 - 2141/v^*, 2 0 5f4T7-f V K«7 

10 0 15] «±(D«^(c:J;Si!)f^^fi5*tclft0^-r5o 
ATJ^tvfc-^^-n- (Y) ©H{fefi#W\ FIFO20 
1-1, 20 l-2T.27^^1Uh-t, 37^V 

^•©X— D7!)s-/7P7 , 202tl^Oy^f 

«^-£¥£>le!8§ 2 0 3 «fc 9 5 rtlcit) Bfett 

/^-^2 0 5|:±D, 1/^7^204-1, 2 0 4- 

2lc^mt£££;ftT^£±reffitTI©ffi£©Ffl(-B 

[0016] rrT\ 9^ ^ K!)3^l — ^2 0 5f 

Sfe*iS#e>Jxfc»*» ftJP^*-Vftj*EIISl 1 1© 
(t#^-T^D- (Y) ©IMfttt#iPt^fci6 
fc, T^K^-M 15l:Jt("l") ©*US«*Srffl 

-Ml5l:fi ( "0" ) ©*Jffie*S:a*-r5. 

[0 0 17] EI3f4Ml©|llfe«itJtC«t5#JP^-^ 
^0Kl 1 l©«ric*r*i-^py^B|-e*>*. RBHc*5 
V^T, 3 0 lttaE^TJ^V^, 3 0 2 f4giJ;£*7J ? V 

^, 30 3{4BWtil?RS:»R*fcA's/ £ T v7<t—-J 'jv 
(KT r@^Tlff#LUTj tV>5) , 3 0 4»4H*fll« 

7°x-^/w (£i.T rpy W-VLUTJ iv^p) £ 

[0 0 18] W±©«^ldi5»^SrgSmiitftK-r5o 
iifeSTJ !)y?301, ffl^STJ 17 3 0 2 fi-ttl,-? 

tM/Vy ^ 7 y yf-7*/u 3 0 3 Sr#»t5„ B*tif 
ff/l' y y -7"r— 7 tVy—rf >V\Z.\% Z. ©3£g© v" 1< T 

TcfdLT Ky h/<?-yA'y^7y7 , 7-7'/P3 0 4*5 
#J»3*t, flMMMRfcKy r-'<*-^-c*fc>LfcaHfc« 
#*s^***t*„ }8««3£[h1S§1 lOliicTliv^p 



(4) 

73(4. a«©iH«i«#i=ftfti-r5rttiajBift»ia*« 

[0 0 19] EJlJbOi^tU, -T^n— (Y) ©B& 

[0 0 2 0] £Jl±RWLfcJ:5fc, *1©**«»CJ:*1, 

20 fcHiS0ijT-»4, ^xd- (Y) ©B|ftflr*K:*tL-CWJiJ 
£*l5t>©-Ci4&< , ftfe©fe©iffl|fe^*rLTt)ffift¥J^ 

[0021] -tmLtzmmmT'i-i. mmmmom 

30 <^2©^i£^J>^T, iJ^©^ 1 ©^t£Wc:*iV>T 

<f+sni-5 h-y v^f-iszmn-rzzoMf&irzzt 

Vy h'<*->'Z&®.m& t Pl^&inZ Vy V%L<nmt£ 

[0 0 2 2] <f5 3©#yfe0<|>EI5f4^3©llJ£0iJ©:7 

0 1 i**5«fifctoV-r:» 5 0 1 »4M*P/<^-V^ 

5 0 2 (4AP»IhJSS, 5 0 3 }4iE»[5]K, 504- 

1 ~ 5 0 4 - 4 (4 U—iFffy{ K, 5 0 5 (4*^«^: 
so »Sr$lJ»-r^>CPU, 5 0 6ttCPU5 0 5*Sf^tbi-5 
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{f 7 A 5r V - V x. V TRXf&ms<7 * - 9 ©lEft^ y T 
[0 0 2 3] »±©»&KJ:51M££!ft9H-5o H7I4 
5. «T©lft^T-fi, ^flc©lW«ISrCPU5 0 5**Slt 
fcCCD7-T>ir^f-5 1 l~yffiiE[ElfS5 1 6£T-© 
fe. «MB«r«l&U y#jElil8S5 1 6 EJU$©Sjf££«P<fr 
[0024] #iD/^->4«501ll 2 56 W 

•c, — ^^^(Dpgm&myi-f&o ^<dhijds< 

@!S5 0 1 T-^SHfcttAP^-^te, JQ»e]8&5 0 
2 KfcVT, v«jEIhIK5 1 6"Cv«IE$Hfc^^n — 
(Y) ©®lfe«-§-tC*03S$tt-5 (Xfy/S21) „ ^3D 
£01$ 5 0 2T*I4, JDat^airl^BtfcADgiifeSrro^--/^ 
-7n-^j«t5 Ut^S2 2) „ ^#P@[5J«g 5 
0 2 # /<-7n-Lf;8^t > ft^S^T'^ V V7° 
Wsft&fifrtlZ (^7.y^S2 3) „ }JD^[H]Sg 5 0 2 (' 
£oTttAD/^-V#2)D»£;ft7t--r^n- (Y) Steffi, 
©£,©BHlL{l-§-f4, iEftESg 5 0 3 id-C 

k 504-i~504-4 ^mwi-r^m^-^^ti 
i~504-4wu ^<du— -ifm^xoxmyt k 

9 A ±fcC, M, Y, K©iffg!^J&£ 

[0 0 2 5] m6t*m3<Vg:Mmz.£Z>mQs<'5'->$i 

6 0 1 it±^^^7>9, 6 0 2 temfeg.* 6 
0 3 (4@^m#^»lKfe/c@*1f m L U T £*r*t*r*;h^ L 
T^5„ ±^^17^^6 0 1, gijj£at#!7>"* 6 0 2 

iMf-^ftot;*"^ h»^&m^®^±©fefif::*te 
L-TIIi^rtif#!LUT 6 0 3 £r#H§"f"<5<, @%tf«LUT 

6 0 3I-J4, ^©ii«©^y T/um^-tfUi&zrixso 
(y) comm.m^. -t^-h. mmm^-frxtizti, * 

<i©4 t'y l-«otl 6^V^SraWi-f-5J:5«rii* 

££t>prt6T*>5U «fc9*8tfe»£ 



(5) 

ut 6 o 3»cio^Tte, ttAQ^*— ^BSc*>»c< v?g 

m&&m<Ds<>? \a-i*%tmx\ -ztz&mm&m^ 

©Wj&Kio^-Cti:, jgSW^^@*tf«LUT 6 0 3T- 

[0026] £Ur©«n:» m+w-nttxmtizftom 

[0 0 2 7] £ T. 1 ©HHSfllTMi, 1 
JD/^-yroiS^Itfflf S&W&slggi io© 

>-Sr^i-5«Hcbtt>SV\ r©*&#, ANDy- h 

[0 0 2 8] &"C, 01I-*5V^T. fl-JSP^*— V3S£Ih] 
tgl 1 lC/^-V^SItfflfL, SKW^IiJKl 1 0 

^£ A N D h fcftfr* -fc UP 9 ic X o xmRi-ZM 

30 [0029] u±mm Lfc<t 5 1-. mi (ommmA^m 
3<r>mnwK.i.tit£> m&m&zmfevxffim(r>mmm 

<^4©HiS^J>[2l8J4, *^W©^4©HiS«»Hc:#5 

mxh$ 0 mmiiCtS^X. 2 l 0 KtCCDy^(^±> 
2 1 0 2 ttBlfetoaiHl^ 2 1 0 3te2mk®&. 
40 2 10 4 iiROM, 2 10 5 tt^faiElggx 2 1 0 6 tiWk 
^*iSlHlS§, 2 1 0 7\i4>7~-y Y<DWmmU, 2 1 
0 814-f >>r*.y K, 2 1 0 9 (4 ^ -f 5: V j/m#^lsl 
K, 211 0 (4®j!ilHlS§ N ^-Lt, 2111 14 FIFO 

[0 0 3 0] JJt±©«ril»cj;5iliffS:«¥twttW-t-5. 
CCD7-l , >tyf2 10 1lt -*:©ifc3d& 9*161 Kg 

so ^7 7-©fefs-§-«, H^SlHJSg 2 1 0 2lc*5ivrff# 
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(6) 
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&3i£iiSLfc@L 2|«2 1 0 3 iCTRia^lBW^ 
SfciS 2ffl{ktrJS^o g«*U^lHlK2 10 6 

S210 5©»)f^SrftiJ^l-rs. rco^p|slK2 1 0 5(4 
ROM2 10 4©rt«l:tIU *?>tim£ h t fc, 2 

[0031] FIF02111S, ^SEW^lH]^ 2 10 

^H(h]8§2 1 0 5-C««Srf+Jn*ixfc2*«#tt, -fV 
? — y KKSjIhIK2 1 0 7T\ ^-tH^SU^-Yi^-^-;/ 
K 2 1 0 8 fcUfrJ-S fEfi*2ft PFB*) ±»£ 

fc, $ V^flr-&±J*|slK2 1 0 9(4, 3S*ift5« 

1 1 0(4, *lii{fc«a.9ffi<Z>&ttt^ tOMI^ftl 

I0032J HI 9 (4, 118 WB^^SIhIK 2 10 2 £Dft 
aW^SrSH-^By^HTfcS. I^EKl^T.. 220 
llJA/D^y^-?, 2 2 0 2(4iXi— T^V^iE 
BIB, 2 2 0 3 tt*AK&iaNK 2 2 0 4 it^X*^? 

•UCRdJSg, 2 2 0 5(47-</W^|51^ s 2 2 0 6(4 y 
ffiJE\B\&X'&Z> 0 CCD7-f>'tyt2 10 1^f>A* 

$nfc#-^-* (r, g, b) 

A/D = 2 2 0 l(£«fc ?) 1 f"S9A>teqr\Z.WkZ 

tl. 'y^—fA yy*titlE®?§i2 2 0 2(d4 "95t*^*^ 
CCD7^>t-yf-2 1 0-1 ©^A^COMjE^gftfc 
.«» **£8WIItt2 2 0 3fcJ:oTfW©flr#RGBd» 
P>->T> • -v-t? • ^xn- (C, M, Y) 

10 0 3 3] ■vtt'y'f • UCR|H]&2 2 0 4(4, CM 
YflMttf»6>m«# (K) Sr4j«t5i:tfc^ 

•5, r 0 LTW^ixfcCMYKCDfg-f-tcStLT, 
*H]gg2 2 0 5(4, ^s/v?3SIBfe ; 5V^(4XA-^i/^ 
atrfTfeW, V«jEIeli^2 2 o 6*»bca*o*iatt 

[0 0 3 4] EUiCDfcK&SiSftSfg-g-, 
#<btt3ft-5§-(4, El 1 0 \C7jk-fX 5 fc, RGB£fc(4C 
MYKC9#&CDfl^A*;iij^LT^5t>COT-fc9, RGB 

#mmiB^m.m (Bf ©x) * 

M tl4 ? o y ? 1? l iiofe^t*!^ L, *7 
-t^ FfifCSELl, OlClUJHLTSJ 9 
-H6>©fll*©**«J|llf4, Mfe* ny?Vckl:i!) 

kft^^ mgLm^-z^m-tzyJ >-xi*c oding 



70 

[0 0 3 5] 5 y^«t*M2 1 0 9 

(4, tttomm<D±f$,<Dtz.£>lz&mtti:Z>R e s e t 

fe : &jjfBj{Z.£.$,&lnZ>C oding, Mark, Res 
e t, Up/Down«Dft^-(4, m&.ttit) t P\Z.—femM 

[0 0 3 6] ^-<5i^^«*±J*leJlS2 1.0 9©tDJBHit 

9(4, -mvfij 5^^m-§-^*&u SK^flc^aft 

{l^(C|ISLT|g]»3LTfbfEL-t^.5o rr-C, 5 V 
^«*4j*Ih«S2 1 0 9k:o^T, ^eo^^tft^i- 

I0 0 3 7JH2K4, S >'<rte&£titmi& 2 10 

9 tf>#|j&£7jvr:/n -y ^llT-fc^o I^EU-fe^T, 14 
0 1-1, 1 4 0 1 -2(4*!7>-^T-fc'9, 1 4 0 2- 
20 1, 1 402-2li;Vy77-7/f-7';K*S)5„ 

1 4 0 1 - 1 (4, ±jfefc£l*J©*>f 5 >ym*§rZ4i 
JErg-f 5fcfcOfc©T*fc?) . HsynctJ;!)!JtyhJ 

T y-77-—y*)\s 1 4 0 2- 1 ^c^Wct^^ 
[0 0 3 8] /Vy? T y-f=r— 7*/^ 1 4 0 2 - 1 (4, R 
OMttliRAMT'fcot, rtgP^7-r>-W5feffi*»f>)(S ' 
fCMt^CSELO, CSEL1, Hsync 

30 £ 1 4 0 1 - 2RW^y^T y?7— 7*tV\ 4 0 2 
-2(4, ffljfeSEifrlSafc*^ 5 V^«-J§-*rdfcfife-r<5fc©T 
£>•?, HsyncMj'yhti^ifciotiiaE* 

Efe£St;frft ^ib^rttcyj^v^ l 4 

0 1 - 2 JgffiK !J -fe s> hUv^iriaot, ffiyti 

[0 0 3 9] ^ftf^-tlC^'?^^ 14 0 1- 

2©«J»ttSr«^uatU-C; ttf«#intt«*s-«Jc*fe 

ifilhi It&tx* h , mtim®L<o v >-f tt/i^c 4 o r #JDlf 

f^y Kco / X/u» t¥k*)T& t Sr£V^c^*||« 
(c-f5 - 1 »±»*WT*>S. 

[ 0 0 4 0 ] 0 1 1 (4, ^99lal% 2 10 5 <Dft&mf$.&: 
Tjk-fmx-h&o HEItC*3V'>T, 2 4 0 1(4 Ky bfig^ 
so EIhIK, 2 4 0 2(4^ — iy#JD[HlSS, 2404-1, 2 
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4 04-2llt^^, 2403-1, 240 3-2 14 
ANDy-FffeS. A^$^/c®^m-§-tt, Ky Mk 
B<^jEle)K2 4 0 1 ir-v— ^ftJP(Hl^2 4 0 
ft&3££ft. ti^^^2404-il± > »*¥UJfeflr*ft 
CFCodin g«-*©lfcS»»CJSCT«fctt*e#, * 
fc{4 Ky h&g^IElHlSg 2 4 0 1l:it) Ky h©&«£ 

[0 0 4 1] — *\ t^^ 2 4 0 2-2lt -fe * 
2 4 0 4- 1 wm^li:^— ^#*PlalK2 4 0 2tf>ffi7l£: 

-So tot, »«*u£«-§-a*i&Ji "o" , ■rt£t>*>. m 

f isaatJSV^ttt ^ 2 4 0 4 - 1 , 2 4 04 

2)£ftSo 

[00 4 2] HI 1 2 t4, K y t-fitB^IElElSg 2 4 0 1© 
fll^Sr^-r^n 5i^BT*4, P3HIK::fc^T\ 2 5 0 1 
-1-2 50 1-1 2 I4D 7!l? □/> 2 5 0 2 (4 

■fcuy-*, 2 5 o 3 Hjft&tts&as] (xor) y— K 

2 50 4-1, 2 504-2IM^W, 2 5 0 1 - 
l~2 5 0 5-3liANDy-f-efc5„ D7!ly^7 
n7"2 50 1-l~2 5 0 1 -l 2 ('14, 05^;? n y ? 

5 0 2KJ4, H«lflr*e#i:**uSrD7y 7 7"7a7 , 2 
501-1 ~2 501 - 4 $ iirfc © # A2j£ ft 

So 

[0 0 4 3] 5 fc, *JtlkM£ff SPHkAS* 

T'I4, B^fa-^liRGBX, ^iiCMYK04?ny 

t?; ±U?? 2 5 0 2(CA*$ft5igM^ftfc{B!j<75®^ 

ft-f-tt, #i;ti4\ ^fttfc-cfcftttc&nc&oflr* 

(AftiJ) SrS^1--5*N fc-5^f±*ffi*J*fc*fc« (B 
M) <DWm9?r$:mili.-t&Mz£ *K ffi^SftS Ky I- 
©BmMItfl Ky h45-«Jt*<ti--B. 

[0 0 4 4] C o d i n g{t##ttflO$ftTVvfcVN#g- 
J4, ANDy— h 2 5 0 5 - 2 ©W^ftS 0 t^<9, 
Ky hffig^3E»4 : fT*t)ft*V\ Codin gfi#2*-5- 
*.e>ftfc*S\ Ky hffi«*«FEi-5*»5^H:, XOR 

h 2 5 o 3 coffins. ^■«t«*A*©nasi-e»* 

5 (AND2 5 0 5-2) „ -t Lt v ROM2104i> 

e>K*ffl$ftyt#*pflif««>K'y hroi/o («ftniffo 

i# 1, «*IHIH©i:t0) iD7y^7 , 7D7 , 2 5 0 
1 -8<DtH7jeD-r^— * 2 5 0 4-3t-4SSiEi:;&s 
-S:L-0**vM»£\ Ky Fffiew^ZEibf^SltT^ft 

5. D7 y y7'7P7'2 5 0 1 - 5~2 5 0 1 - 

8, 2 5 0 4- 1141 tfy h©*?:/* 

**lfifcLT*i«K 4y Dyymffi-C^^vUftf^Srfir* 
e>„ -rttfc^, AASftSWfcflr&rofefcHJHLTtfy- 
> M^C^D7 y y-f-7u-?2 5 0 1 - 8*>6>ffl^3$ft 
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So 

[0 04 5] V">£, — o(Ofel^oV>-C%^:S t , tl/^ 
* 2 5 0 2(DtU73^S| "1" Kti^ltt #, AND^ 
- h 2 5 0 5- 1 Wttl73J4I^S "0" tftoTDt-yh 
^dMte>ft, -t©fl#A£S*p{-LT®®L;fcV c k/4 

(rft!4, *-«F»io>«»*»S:*ab 

©lfSiROM2 1 0 4i>t)©ftjlIlflli4XORy-h 
2 5 0 3fltg!U P5##-S:L*^#£|;: Ky 

[004 6] R_h©1*J#t;: 4 5 , ROM 2 104i)^© 
tt*Ptj»f8©l/0la&CT, tti;'j£ftSilH§tf§-*H J ©K 
y MWW©#»/«»c*J«!lfP$ftSr.i:K*5 0 fc*5, 
ROM2 1 0 4^bm^$ft5#*0if#f4l 7-f >W$L 

-k<D Ky MWHH4* 17-/ T-^T^F^Pg, t L< 
tt«*IH]HI©V^-fft36»Ktt-$ft*r t — M<t 

mi 3 ^^-fo 

20 [0 0 4 7] 01 4 14, -v— ^#*PIhIK2 4 0 2 ©ft SB 
«J*«:aH"7*o y^HIT-fcSo RIHfcSS^-C, 2 6 0 1 
f4#^:/y\ 2 6 0 2-l~2602-4liD7!)y7° 
7o7, 2 6 0 3- 1, 2 6 0 3- 2f4AND-^— K 
2 6 0 4iJOR^- h-CfcSo D7!) y7*7n y7"2 6 
02-1-2 6 0 2-4 (C{4, n y ^ V c k 

[0 0 4 8] -hSE«J?Jcfc:*3V'>-T\ Ma r k^ s ^x.ei 
ft&W#-£-(4, AND^- h 2 6 0 3 - 1 ©m^^^(^ 
US "0" 1^5©-^ H^m^*tLT-^-^#*P, 
so -r&;b*» £»4fTfcfc>ftfcV\, Markflfi55 
^^<bft/t*&^(4, KTOi 5 (- LTH&ff-^©^ 

(IfcE) J^tfteftS. tfy^y" 2 6 0 1 fi, 

*7-tl'^ hflH9-fc«o-CH«l«-3-©#fi 1 SiJjC Ky h 

fcov^r*^y-srw*fcas«3» «-#,rt(c^ft-eftK 

y hSr4 0fp#:-r-5^tr*^y-Sr^1-5o + 

||^|;oV^tANDy- h 2 6 0 3 - 2T*^aWSr t 
9, OR^— h 2 6 0 4\ZXhb<om&tB-%\Ztttia£tl 
40 S„ #*©felC4 Ky FMCK? h^2o 

[0 0 4 9] 01 5 {4, ^ISlH]Sg2 1 0 5 l££ 

fffc>ftfc#-a-> — ocD&iz^^xomiMtiS^-tD^kngi 

^S:etabTRl*SrfTJit5W*^fta-r5 0 HI 15 cd 
(a) {4, Ky hffi««EjESrfT*ofc»*Sr*L-C*S 

•? , ^3E^© k y h mmn, l 7 ^ v^&T-<B^ K y 

l^ll(C*3V''Tf4, l7-fVlCOtfii2oIt5j:0!30 
so g(D Ky has-tft-Tft 1 Ky h^, «tfrSlt'>7 h LX 
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iSK). ROM2 1 0 4<omts ; T — Yy bFflRS^ffi 

[0 0 5 0) 01 5W (b) 14. ^-^ftiD^fT 

t>titzWr&<om&.{m #T*fe 0 , Ma r kit £>n 
T^r— * v^ofc^-O-te, 4 Yy f*5tKK-;> 

®X'\im&ic#m l-c k * h u k h a* 2 ojg 

Wi<D Yy hmc Yy ha^ffifoigfroTt^-S^-l'^ 
{4, ffi;bM&£&Ar5ril-<fc9 7^Wcg4o;fc 

[0051] ii5it m&nfem& 2 1 0 6 

*t/n->^0f$)5 o l^0i-*5V^T, 2 8 0 1 - 1, 
280 1 — 2I4F I FO> 2 8 0 2 - 1 ~ 2 8 0 2 - 6 
liD7!)y^7By^, 2 8 0 3 teNOR^— hT'fc 
S„ ±ISC0 2ffi-ft;lE]K2 103t±0 2ffi-fb^ixfcm-§- 
aSfcAftUJEIIliS 2 10 6 I' ATI F I F O 2 8 

0 1-1, 2 8 0 1 - 2 f 1 7-f yf oIS^Jl, *i 
^lJ5tlEjg§2 1 0 6Trf4, 3 y J l/$r<D*f—7- t>m&f\Z- 

[005 2] Oit), rcfi4 > 2 4*fl:E«&2 1 0 3*» 
f>©flf?:D7!J y7 1 7D 7 72 8 0 2 T? 1 t> n y^-f 
oi§®U 3 x 3Ii©Itfl^#t}l5. ^LT, 
rcOff ^-^NORy— h 2 8 0 3 1-ATj-r^r t^<t 
*). ag®*OjlHrc>3 x 3®*Wffl^(cf|jiW Ks> M s 

<D Ky h##£bfc*-£-i4, NOR^— h 2 8 0 3©ffl 
TJli^S "0" £fc*>, ^0382 1 0 5rtT*(0^t}) 

<t^l»lh-r5wt^x*#?, 0 
[0 0 5 3)017(4, *Hi6«^ffi5m««!!aS5«)R 
OM2 1 0 4(D#M75-fe*^-t-|lT*fc5o l^0«£*3V^ 
T, *7y^ 2 90 1li777'/7^7>^t'feo 
T\ Up/DownffCfotHsync^^^Vh 
7y7, t.L< fi*'?^ f Lt> ^rOttJ 

73£rROM2 9 0 2©7 Kl^ATJ (a d r s) — 

s^iia^ wfem-si-cDi 7-r>rti'#jpif^§ri 
fy htoROM2 i o 4^?>ai73-rst!j^ S; fft?n, 

[0 0 5 4] ^m&mmBxn. noi'* Ltd 5 4 

^-f' $ Vi/T-R e s e Uf-§\ MUp/D o w nfl-i- 
^-S-^btt-S t , tt#Jl£Re s e t ff-^Hc: iot'Jty 
b^ttfctt^bm^. H s y n cff-f-Sr* <?> j/ 
7"L, Ma r km^A7l$tlfc^(C, Up/Down 

Pv-^1fi?Tt£frtLZ>, ClCDfc«\ 2 9 0 1 d^ffi 



73-T5T YU^YtOfrbl&lt <0. 1 7-f >r^JCl<5o 
J#iD LT, Mar k ft -§-«l§ti\ StfO {CIpJoTMoT 
tT<„ -f-LT, 7K^* s 0l:I-3t^fCod in 
gll 0 M4 «9 , ttiD^£PJ«KiD;t5g&f£#ii&T 

[0 0 5 5] tli^tbf^fCi Mar kll#^4xb 
ti5 7'l'>-?r^T*gfr^ro7'l'>'^ROM2 1 0 4 

M-r-sr h^^ii^itwioisrof, 121 t^-r 

[0 0 5 6] 4*J. ROM 2 1 0 4 KteiW £ 

mwivrnmoi*'}) t wmm fern t tbic 

=7-^yy-m<Offin%'£ttt><OX*foZo ::t'©fi^ 

tot, tt7cSixfe«#o«*tt*«IiEi-5fc«>l^v^ 
20 KSr^L, -Wifx-^tA, ifcf4C 

frZ #> m Wfif ISA* b T R O M KlEtS £ ftT v "> 5 0 
[0 0 5 7] #iPfl|««rm*Bttl*»fett*a5 

^-*7'(i'*mm^xn j ik&fti£-tz>hmfez 
tvtLmmz-o^x b-y bmm&wzi^ «*©«7cSr« 

i9, *»«j|i:t>i:©#JPnif«S:«fflbfcr k*mm£ 
so oV>T, ROM^|5ti$tl,fc^a?r 1 y*&-e Yy 

bmm$:&mvxm&m&'t>ictfm%tfiiai-z ttt 
ic •» mcommmz^-ttzib <n>^- ? 1 4 * ? w 

[0058] <m5<ommm>^T. *wmz&z>'%5 

©3fe»«»co^T»W-*-». -hlE^4<7?Hffi0ijT*(i, W 
JDDl--5Wa«, feb^b*fflE$^cROM^|EttS^ 
40 fctcD5rffl^^fc/^)^ riT*ttft&^4-^755ri-5o Hi 8 

?r^b, *iie>©KiH»4«lfti-5. ^:T% 0 8 4:114 

[0 0 5 9] 01 8fC*3V^T, lOOOttCPU, 10 
0 114, C PU 1 0 0 0 &W)i¥~f ZtzlbOy* & jfy 
^bfcROM, 1 00 2tt, CPUlOOO^t 
5t#^9l7-^icyT4^»iSti^y 7lrtt5R 
so AM. 1 0 0 3tt®&m-§-£r:fe l 9&A/-C*fElft1--5RA 
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M. 1 0 0 4l4tt^^fim£*#iMfROM, -^L 
•C, 1 0 0 5tt§M<0»fE*»*i-«»f£ttT?*>4. 
[0060] CPU1 000I1 K&ff -§-©St^& 9 
ft-;&0B$8SrRAMl 0 0 4— *#jitffcir<£>Slf££ 
tT&5„ *fc> RAMI 0 0 3teiS&{f#£lE«U C 
PU 1 0 0 0A>?>T^-fe;*.tfSnlig-e35 5„ RAM 

i o o 4fi, ±mWh4<Dmnmz&zwi&&t ! mmmx'<D 

ROMiC#;fc>9, RAMfclT«EfcLf;:t>©T\ El 

1 7©ROM£RAMlClB#i&X.fc 1 £>©T-£>-5o ^ L 

t> cpuioooh> znftm&sm^wz&z-Z) 

[0 0 6 1] SU:©*******:?^*?-* 

liccD^vt yf±ci<6i)^ 38 9 # rt 6 ftT 
V^„ tLT> r©x-*£Sc^-&ofc<b©£:RAMl 

0 0 3tc*#JiA/T?, ■BfcUTrottO&^SrfTfcS. 

CPU1 000I1 RAM1 00 35:77t^ 

•5 Ufy7*S 1 0 1) „ 
[0 0 6 2] »Vvt, R^5l«J<0^t)-^#JD^^ — VfC 

(^f-7 7 , S10 4) „ i©^fy 
7°S 1 0 4T\ IELV^— *^tt*V^«»Stt;fc»£- 

5 0 Ltf>U y T^S 1 0 4 T'iESOf-^ r 
fcjWWBStLfcfc&tf, ftiDi--<#1ff#^RAMl 0 0 
4i£*#&A/fcl£ (^X-y7°S 10 5), i§S©«¥Kl 

[0 0 6 3] 4J8 % ±fE©»)fm, .B^lM^r t fcfif* 

1 LTfTfcfctf ±V\ -SRAM1 0 0 4fc«* 
^iSLfcf©S?»f^it ±!Ei?4©!iig0iJiPD-e 
fc5©T\ ^©ta93£r«B&-f 3„ @2 0lt *&ttftll£ 

2 0 2<DfaM&CCD74 1 0 1 
S«l*efeJKtt\ CCD7^Vtyt©*-A^-> 3 

^iS«t;:»tte>ftrv^5. tit, ^©mqiefeJig©- 
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1 9t/Tf7a-f t-h©^75'7'S 1 0 lflt d 
[00 6 4] Lfc J; 5 I', *HJfe^JT-l4, Btfe 

io #5. **5, fl-JOW«0>--»«r, «*.tf,'«B©»fls« 
l 0 0 5 ©*-X*#S4>e)RSt 5 J: 5 C tt fc J: 

' [0 0 6 5] <«»«>±C#Hi(|«|lcj3V^Tf4, V>-f 

«5©SSIfc«i;:«53SB©.fc5fc, ftintff**-* 
R AM7- ^/HC##iitf - tl-<fco t V 5 

f)ft5I«*-K, IC*— K, ID*— K* if ©=i^ 
[0 0 6 6] £fc, SH«iiS7r^^5 !;SlB©»i&-C* 

[0 0 6 7] S iblc, K-7 hfflRSS:^X-r5*5t»c*SV> 
S-C&oTtib*v> 0 4fc, ±ia#HJS^JT-l4, AB 

40 ^jgfflbfcfisjSr^Ufc^, 3ffl#ft£&S&Bf±tt9g 
Bt-RSStt*fc©-e«:*<, 2ftiii^(CJ;5lli73$rtT 
Z«c5'b©T$>ixl4S*e<)(c|lteplBgT*$>'9, 09x.»i, 7 

[0 0 6 8] Sfc, ±J6<D*Hlfe0il"Ctt, C, M, Y, 

Kc^T 5 — #3&5i/y r/W^eai*ixfcd^ C, M, Y, K 

XSBIelKSrC, M, Y, K(7)#fet:o^t^oJ: 9 [^i" 
50 fttfj;v\ Sfc, ftJoflMRtt, §S«©i/yr/v«*fc|R 
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[00 6 9] _h»©#3tt601"CW\ 2fficD Y'y V 

[0070] w*ffti:UT, u— if.tr— 
[0071] ±a©niis09oia***3*tt, *b 

[0 0 7 2] 

[01] fgi»HlS«aj07/w*7-^iiet-*5tt5S 

[02] *l©3t*«Kii5«*!|9|ft|H]ISl 1 0O«fi!<; 

[03] JRl©*lfe«t < t5ft*P/<^->^J*iaiSl 1 
1 O^Sr^-fT'n y *BTS>S. 
[04] ©Slififllfc: &Z>mft*®.W-f?>7n 

[0 5] JB3©s)llt«|07/U*7-*9K«k:*S»t51i 

[0 6] ffso^itwictsMio^^-^^iais©* 

[0 7] *3©KElfi«K:J:-5»f^SrRWi-5 7n-^ + 

[08] *3£m<Dm4<Dmffi.mic&z>7sis*7-^m 
[09] m4<Dmmmz.mz>m&mm.®&2 10201^ 



(10) 

/<? 

[01 0] Jf54©*MS«^«5H««-§-«>^W , $^^ 
•f — hT*fc5o 

[011] Sl4©||Jfi«S|^i^PlHJK2 1 0 5<D«J& 
Sr^-t-T'n -y^0T'$>-5 o 

[012] m4V>mMm\Z.&Z>YyY®M&lE®&2A 

0 1 <Df¥iiffi#iJ&:7*t3 5, $ 0t?fc5o 

[013] »4©**«^J:4*»IH«©7>f >4r±J« 

[014] »4H««fcff5-^-*f+JniaB2 4 0 20 
,0 PWSf&^n -y^0T*$>£„ 

[015] 3M£tt0!IK:ffi£XBIlBlIg2 1 0 5 0tbm- 

[016] JMJtlMfcffS*ft ! fl£eiK2 10 6Oi 
^5r*t^D y?mx&>Z> 0 

[017] ^4^ife0il^5ROM2 1 0 4©M^T 
t7*n y^@t?fo5„ 

[01 8] *&m<o&5<Dmi&mz&z>7/i>i}7-&& 

[01 9] JB5©|i*«^ffi5««©»f^S:KWi-S7 
20 n-ft-f-tfeS. 

[020] *5©s«K0y^«5#iottf«©A*^a;S:R 
K-r5fcfto0T-fcs„ 

[021] $B5<Dmmmz&^xm@L'p\z.tfto£tizGi 

[02 2] SB5©HJfi«fC«5^-< 5 V* r flr-»H=J*lHK& 

210 9ro«^^*i"^ci s/i70-e$>So 

101, 511, 2101 CCDy-^tyf 
10 2, 512 A/Day^-^ 
30 10 3,513 is^—fj >fffijE\B\& 
10 4, 514 S^&EBS 
105, 515 -7X^y^-UCR[HlK 
10 6, 5 16 yffi!E®1g 

1 0 7, 2 1 0 3 2fitfl5lHl8& 
108, 503, 2107 mW}\E}1& 
109-1-1 09-4, 504-1 ~ 5 04-4, 2 

108 -fy^y K 

110, 2106 «£¥I|£IbIB 

111, 501 ftUg^* — >"£J5SoIh]S§ 
40 112, 505, 1000 CPU 

113, 506, 1001, 2104 ROM 

1 1 4, 5 0 7, 1 0 0 2, 1 0 0 3, 1 00 4 RA 
M 

115 AND^*— h 

116 OR^— h 

502 )mBm& 
2102 mi&&mm?& 

2 10 5 £3BIb]% 

2109 ^ws^flMMafciais 

so 2 110 9MMf& 



2 111 FIFO 



(11) 



[mil 
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112 



CPU 



1 13^ 









ROM 




RAM 



110 



warns. 



I 



B 



7X+>/' UCR 
0§& 



M 



101 



102 



103 



104 



105 



106 




115 



116 



M 



107 



K Y M C 



108 



109-1 j / \^ U09-4 
109-2 109-3 
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(12) 



[02] 



7*iiE[5]B&106 
(Y) 



201 - 1 
^ 



FIFO 



201 -2 



FIFO 



202-1 



202-3 
±1 



202-5 



202-2 



D 



202-4 
2H 



D 



202-6 



D 






D 







204-1 
-J- 



203 



204 -2 
-J. . 



3 v^i^— 



205 



( 0 or 1 ) 
AND Y— M15 
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[03] 



301 



302 



®m\m LUT 



303 



[Hl9] 



A/D 



ucr 



2201 



2202 



2203 



2204 



h'^-> LUT 



304 



7 a )\>5 



2205 



AND y— M 15 



2206 



[013] 





1 


X 


X 


X 


0 


X 


X 


X 


0 


X 


X 


X 


1 


X 


X 


X 


0 


X 


X 


X 


0 


X 


X 


X 


0 


X 


X 


X 


1 


X 


X 


X 


0 


2501 -4 


0 


X 


X 


X 


1 


X 


X 


X 


0 


X 


X 


X 


0 


X 


X 


X 


I 


X 


X 


X 


0 


X 


X 


X 


0 


X 


X 


X 


0 


X 


X 


X 


1 


2504 - 2 m^l 


0 


X 


X 


X 


1 


X 


X 


X 


1 


X 


X 


X 


0 


X 


X 


X 


I 


X 


X 


X 


1 


X 


X 


X 


1 


X 


X 


X 


0 


X 


X 


X 


0 
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